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INTRODUCTION 


This  report  presents  the  significant  data  on  the 
operation  of  the  Water  Pollution  Control  System  of  the 
Village  of  Arthur  for  1966* 

Included  in  this  report  is  a  brief  history  and 
description  of  the  project,  the  normal  operating  procedure , 
a  review  of  the  operating  characteristics  of  the  waste 
stabilization  ponds  and  a  summary  of  the  annual  operating 

COStSo 


Digitized  by  the  Internet  Archive 
in  2015 
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HISTORY 

The  Village  of  Arthur  first  approached  the  Ontario 
Water  Pollution  Control  System  of  the  Village  of  Arthur  for 
1966,  to  obtain  assistance  and  advice  in  dealing  with  its 
disposal  and  pollution  problems. 

In  June,  1962,  the  consulting  firm  of  Phillips  and 
Roberts  Associates  was  formally  engaged  to  design  sewage 
works  for  the  Village  of  Arthur. 

The  agreement  between  the  Village  and  the  Ontario 
Water  Resources  Commission  to  finance,  construct  and  operate 
the  project  was  signed  in  September  I962. 

Armstrong  Bros.  Ltd.,  began  construction  of  the 
sewage  works  in  October  1962, 

The  project  has  been  in  operation  since  June  1963= 
Since  start  up,  neither  the  pumping  si^ation  nor  the  waste 
stabilization  pond  facilities  has  been  enlarged. 

The  total  cost  of  the  project  was  $166,601. 

DESCRIPTION  OF  THE  PROJECT 

The  Village  of  Arthur  is  served  by  approximately 
6,000  feet  of  sanitary  sewers,  varying  in  size  from  6  inches 
to  12  inches,  together  with  service  connections  and 
appurtenances. 
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The  sewage  collected  by  this  system  flows  by  gravity 
to  a  wet    well  associated  with  a  Smith  and  Loveless  factory- 
built  underground  pumping  station.     The  pumping  station, 
located  on  Fredrick  Street,  discharges  the  sewage  through 
approximately  5»^00  feet  of  S  inch  forcemain  to  two  five- 
acre  waste  stabilization  ponds. 

The  pumping  station  is  equipped  with  two  centrifugal 
sewage  pumps  with  an  automatic  control  system,  electrical 
switch  gear,  heater,  exhaust  system  and  sump  pumpo  The 
equipment  operates  automatically  and  except  for  repairs, 
requires  periodic  inspection  to  assure  continued  operation,, 

Oxygen  is  supplied  in  the  waste  stabilization  ponds 
through  photosynthesis  by  a  family  of  simple  plants, 
collectively  termed  algae,  and  by  absorption  from  the  atmosphere c 
Aerobic  (oxygen  using)  bacteria  in  the  pond  break  down  and 
stabilize  the  organic  matter.     During  aerobic  treatment  the  pond 
effluent  should  be  green,  indicating  the  presence  of  algae o 

When  the  pond  surface  is  covered  with  ice  and  snow, 
free  oxygen  is  not  available.     Anaerobic  (non-oxygen  using) 
bacteria  and  sewage  fungi  thrive  under  these  conditions  and 
the  pond  contents  become  septic.     During  the  spring  ice 
break=up  period  when  conditions  are  changing  from  anaerobic  to 
aerobic,  septic  conditions  prevail. 
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Effluent  from  the  ponds  flows  to  an  outfall  chamber 
and  hence  by  a  10-inch  concrete  pipe  to  the  Conestoga  River, 
The  pond  depth  is  controlled  by  a  stop  log  weir  in  the 
outfall  chamber o 

OPERATING  PROCEDURES 

The  Division  of  Plant  Operations  is  responsible  for 
the  operation  of  the  entire  water  pollution  control  system 
including  sewers j,  pumping  station  and  waste  stabilization 
pondso     In  view  of  the  size  of  the  project,  an  arrangement 
was  agreed  upon  whereby  the  Village  of  Arthur  performed  the 
daily  operating  duties.     During  1966,  Mr,  ¥«  Moos  carried 
out  these  duties  at  the  pumping  station  and  waste  stabilization 
pond So     The  operations  Engineer  supervised  the  overall 
operation  of  the  project  and  the  operator  reported  directly 
to  himo 

WASTE  STABILIZATION  POND  OPERATION 

The  1966  waste  stabilization  pond  operating  data  is 
appended  in  Appendices  A  and  Bo 

During  the  year  12*51^  million  gallons  of  sewage  were 
treated  at  the  waste  stabilization  ponds «     The  average  daily 
flow  during  the  year  was  34,400  Imperial  gallons. 
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The  pond  was  operated  on  a  draw  and  fill  basis j 
the  ponds  being  drained  to  a  depth  of  approximately  two 
feet  in  the  fall  of  I965  and  allowed  to  fill  to  a  depth  of 
about  five  feeto     In  the  fall  of  I966  the  ponds  were 
drained  again  to  a  depth  of  two  feeto    During  the  filling 
operation,  effluent  was  not  allowed  to  escape  from  the 
pond So 

The  ponds  were  operated  in  parallel  during  the 

yearo 

Grab  samples  of  raw  sewage  and  pond  effluent  were 
taken  during  the  yearo     The  average  raw  sewage  BOD  and 
suspended  solids  concentrations  were  341  ppm  and  299  ppm 
respectively o    The  average  final  effluent  BOD  and  suspended 
solids  concentrations  were  24o5  PPm  and  460 0  ppm 
respectively.     This  represents  a  93  per  cent  reduction  in 
BOD  and  an       per  cent  reduction  in  suspended  solidso 

The  average  loading  during  I966  was  11.7  pounds  of 
BOD  per  acre  per  day,,     The  large  range  of  BOD  loadings j  from 
lo3  to  180 5  pounds  per  acre  per  day  is  probably  attributable 
to  the  grab  sampling  programme  in  which  the  samples  are  not 
necessarily  representative »     A  comprehensive  sampling 
programme  will  be  conducted  to  obtain  a  more  accurate  picture 
of  the  organic  loading  on  the  pondso 
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ANNUAL  COSTS 

The  1966  operating  costs  are  shown  in  Appendix  Co 
It  should  be  noted  that  an  estimate  of  labour  costs  was 
included  in  the  cost  of  operation  in  I9660 

The  total  cost  to  finance  and  operate  the  water 
pollution  control  system  is  appended  in  Appendix  Do  The 
operating  and  total  costs  are  represented  diagrammatically  in 
Appendix  E. 

The  total  cost  to  the  municipality  during  I966  was 
$10 J 4^0, 15 J  including  operating,  debt  retirement,  reserve  for 
contingency  and  interest  costs.,     Based  on  a  design  population 
of  1237,  the  total  annual  cost  per  capita  was  $So46o 

The  1966  operating  cost  was  $2100.07  including  an 
estimated  $1560oOO  for  labour o     Exclusive  of  labour,  the  total 
operating  cost  during  I966  was  $540o07;     the  cost  per  million 
gallons 5  $43olO;     the  cost  per  capita  per  year,  $0o44;  and 
the  cost  per  pound  of  BOD  removed,  O0I4  cent.     These  costs 
compare  favourably  to  those  in  1965o 

1966  OPERATING  REVIEW 

The  water  pollution  control  system  operated 
satisfactorily  during  I966. 
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APPENDIX  C 
1966  OPERATING  COSTS 

Power 

Sundry- 
Repairs  and  Maintenance 
Labour  * 

Total 

*    Labour  costs  were  'estimated  at  15  man-hours 
per  week  at  a  rate  of  $2,00  per  houro 


YEAR 

MG 
TREATED 

TOTAL 

COST 

COST 

PER  MG 

COST  PER 
COST  PER   !     POUND  OF 
CAPITA     1  BOD 

PER  YEAR   !  REMOVED 

1. 

(a) 

1965 

1966 

15o554 
12„51B 

$  737 o2g 
$2100 0 07 

$  42a40 
$167 0 70 

$0<,60 
$lo70 

0,7B  cents 
5o31  cents 

$    443 » 07 
49oS0 
47o20 
1,560,00 

$2,100,07 


(a)  Labour  costs  were  not  included  in  the  I965  cost^s. 
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APPENDIX  D 
PROJECT  COSTS 

Debt  Retirement  Balance  At  Credit 

(Sinking  Fund)  December  31,  1966  $  7, 949 o 27 

Operating  Costs  (Excluding  Labour)  $  540.07 

Debt  Retirement  2, 337 o 00 

Reserve  for  Contingency  1,099»52 

Interest  Charged  6,503«56 


Total  1966  Costs  $10,4BOol5 

Reserve  for  Contingency  Account 

Balance  At  January  I5  I966  $  3,0S2ol+S 

Deposited  By  Municipality  Ij099o52 
Interest  Earned  194»^7 


$  4,376.B7 

Less  2  Expenditures 

Balance  at  December  31,  1966  $  4,376oS7 


APPENDIX  E 


ARTHUR 


1966  OPERATING  COSTS  EXCLUDING  LABOUR 


1966  TOTAL  ANNUAL  COSTS 
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APPENDIX  F 


DESIGN  DATA 
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62-S-II4 


PUMPING  STATION 
Type 

Rated  Pump  Capacities 

Motors 

Pump  RPM 

Location 


Smith  &  Loveless 
prefabricated  underground 
pumping  station 

200  IGPM 

15  HP 

1750 

Fredrick  Street 


WASTE  STABILIZATION  POND 
Area 

Number  of  Cells 
Design  Population 


Design  BOD  Loading 


NOTE; 


10  acres 
2  @  5  acres  each 
Village    -  1,000 
Industry  -  237 
Total        -  lj237 
20  Ibso /acre/day 


Concentrations  of  BOD  and  suspended  solids  and  flow  rates 
were  not  directly  considered  in  the  design. 


SEWERS 


Sanitary 


Forcemain 


Diameter  variance 
Approximate  length 


Diameter 

Approximate  length 


inches  to  12  inches 
6,000  feet 


inches 
5,^00  feet 


